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replace  the  question  “Should  it  be  done?”  Each  new 
technology  has  the  potential  to  create  social  and  per¬ 
sonal  changes,  which  can  be  both  beneficial  and 
harmful.  The  fact  that  we  could  all  wear  computers  or 
sensors  detecting  our  moment-to-moment  emotional 
state  does  not  mean  that  we  would  want  to.  There  are 
many  issues  of  individuality,  control,  privacy,  and 
social  structure,  which  need  to  be  addressed  as 
human  rather  than  technical  questions.  The  human 
answers  need  to  guide  the  choice  of  technological 
direction. 


Notes 


1  http://www.cc.gatech.edu/fac/Thad.Starner  (Thad  Starner, 
Contextual  Computing  Group,  George  Tech) 

2  http://www.billbuxton.com  (William  Buxton  and  George 
Fitzmaurice,  University  of  Toronto) 

3  http://tangible.media.mit.edu/  (Hiroshi  Ishii,  Tangible  Media 
Group,  (c)2001  MIT  Media  Laboratory) 

4  http://vismod.www.media.mit.edu/people/picard/,  (Rosalind 
Picard,  Affective  Computing  Group,  MIT  Media  Lab) 
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Brief  personal  history: 

Professor  Theodor  H.  Nelson  has  for  forty  years  proposed  an 
alternative  computer  universe  and  system  of  electronic  litera¬ 
ture. 

As  the  explosion  of  computers  knocks  all  of  the 
old  arrangements  of  the  world  into  strange  new  con¬ 
figurations,  everyone  who  is  surprised  by  the  com¬ 
puter  world  thinks  it  is  novel  and  completely 
non-traditional,  so  what  I  say  confuses  people.  But 
the  most  important  thing  is  to  realize  how  traditional 
the  computer  field  is.  And  most  of  what  we  call  “tech¬ 
nology”  isn’t  technology  at  all.  It’s  ^packaging.*  So  is 
the  Macintosh  “technology”?  Is  Windows  “technol¬ 
ogy”?  Is  the  World  Wide  Web  “technology”?  I  don’t 
think  so. 

In  the  World  Wide  Web,  the  *actual*  technology 
has  many  parts — notably  the  underlying  Internet,  the 
use  of  typography  on  screens,  and  the  unfurling  of 
compressed  pictures.  But  the  World  Wide  Web  is  a 
package  that  chose  specific  forms  of  typography,  spe¬ 
cific  ways  of  showing  text  and  pictures,  and  ruled  out 
others.  It’s  not  technology — it’s  a  set  of  rules;  it’s  a  set 
of  conventions.  I  say  this  because  I  am  particularly 
concerned  with  the  things  that  are  wrong  with  the 
World  Wide  Web. 

First,  a  word  about  my  background.  You  see,  my 
training  was  in  the  theater  and  in  media.  When  I  got 
out  of  college,  I  had  already  written  plays;  I  had 
directed  a  30-minute  movie;  I  produced  a  long-play¬ 
ing  record;  I  had  written  a  book;  I  had  written 
columns;  I  had  been  an  actor  and  photographer;  I 
understood  about  publishing.  So  I  was  expecting  to 
be  a  movie-maker,  and  when  I  saw  computers  I  said, 


“Of  course,  it’s  a  media  machine.”  But  in  the  40  years 
since  that  time,  in  the  continuing  standardization  wars 
of  the  computer  field,  people  have  not  appreciated  the 
true  potential  of  the  computer,  and  instead  we  are 
stuck  with  a  lot  of,  I  believe,  very  stupid  traditions 
that  are  holding  back  human  thought  and  freedom. 

Now,  human  creativity  and  freedom  are  my  reli¬ 
gion,  and  so  this  is  not  my  profession  at  all.  You  have 
to  understand  that.  My  job  in  life  is  to  try  to  show 
people  the  truth. 

When  I  was  a  small  boy,  my  favorite  story  was 
Hans  Christian  Andersen’s  story  of  the  “Emperor’s 
New  Clothes” — of  course  this  was  a  European 
emperor.  In  the  story,  some  tricksters  told  the 
emperor  that  they  had  the  finest  clothes  for  him  and 
they  pretended  to  put  this  rich  cloth  on  him  and  he 
strutted  out  and  paraded  before  the  people.  And  all 
the  people  said,  “Oh,  what  wonderful  clothes  the 
Emperor  is  wearing!”  Everyone  believed  it  because 
they  were  able  to  force  their  minds  into  believing  the 
emperor  had  beautiful  clothes,  except  for  a  small  boy 
on  the  street  corner  who  said,  “The  Emperor  has  no 
clothes.”  So  this  is  my  role.  I  am  here  to  tell  you  what 
is  true.  And  many  people  say  to  me,  “I  hadn’t  realized. 
I  hadn’t  seen.  But  of  course  you’re  right.”  This  is  what 
nourishes  me;  this  is  what  keeps  me  going. 

Did  God  create  today’s  computer  world?  I  don’t 
think  so.  And  yet,  everyone  believes,  or  acts  as  if  they 
believe,  that  the  World  Wide  Web  and  hierarchical 
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directories  and  the  imitation  of  paper,  those  conven¬ 
tions  of  the  computer  field,  were  delivered  from 
heaven  and  so  must  be  followed  as  if  they  had  been 
laid  down  by  God.  I  don’t  think  so.  Whatever  your 
religion,  I  don’t  think  you  believe  that  God  created 
computers.  And  so  we  are  completely  free  to  change 
the  way  computers  work.  But  it’s  all  political. 
Standardization  is  a  political  issue,  and  those  who 
win,  like  Microsoft,  are  able  to  enforce  a  new  kind  of 
reality  on  the  world.  But  we  can  break  away  from  that 
reality  if  we  see  what  else  is  possible. 

I’ll  be  very  brief.  The  three  things  I  want  to  talk 
about  are:  hierarchy,  the  imitation  of  paper,  and  one¬ 
way  hypertext.  I’ll  speak  briefly  about  these  and 
demonstrate  an  alternative  to  each. 

*Hierarchy.*  The  first  thing  they  teach  you  when 
they  show  you  computers  is  that  files  are  kept  in 
directories  within  directories  within  directories,  or,  as 
they  now  call  them  on  today’s  modern  machines, 
folders  within  folders  within  folders.  Now  it  amuses 
me  that  the  Macintosh,  when  it  arrived  in  1984,  was 
considered  so  revolutionary,  and  yet  it  changed  noth¬ 
ing  about  the  conceptual  structure.  What  were  previ¬ 
ously  called  “hierarchical  directories”  were  since  the 
Macintosh  called  “folders,”  represented  by  little  pic¬ 
tures  of  cardboard  office  folders.  This  seemed  to  peo¬ 
ple  to  be  different  from  the  previous  structure 
because  it  was  represented  by  a  little  picture  instead  of 
having  to  type  a  command.  But  it  was  exactly  the 
same  hierarchical  structure.  Software  is  still  built 
around  hierarchy. 

Now  what’s  wrong  with  hierarchy?  What’s  wrong 
with  that,  I  believe,  is  that  it  is  completely  inappropri¬ 
ate  for  human  life.  We  all  live  in  a  storm  of  *  items* — 
appointments,  names,  addresses,  things  to  buy,  things 
you  must  remember,  things  to  say,  things  to  say  on 
the  telephone,  phone  numbers,  the  schedule — thou¬ 
sands  of  items,  a  storm  of  items.  And  these  items  are 
not  hierarchical,  but  in  many  categories  at  once.  But 
does  the  computer  present  to  us  this  storm  of  items 
divided  the  way  we  want  to  see  it?  No.  You  have  to 
open  an  application  and  put  the  item  in  a  file.  It  can 
only  be  in  one  file  unless  you  copy  it  to  another  file. 
There’s  something  extremely  wrong  with  this,  and  yet 
everyone  takes  it  for  granted  because  of  the  tradition. 

Hierarchical  files  and  directories  were  brought  to 
the  computer  around  1950  by  engineers.  Now,  engi¬ 
neers  are  used  to  being  assigned  to  jobs  that  fit  neatly 
into  such  hierarchical  boxes,  and  the  engineers 
thought  that  should  also  be  the  structure  of  comput¬ 
ers.  But  now  we’ve  opened  the  computer  out  to 


human  life,  and  human  lives  and  doings  do  not  fit  in 
these  hierarchical  boxes.  I  think  all  of  us  suffer  from 
having  to  force  our  information  into  wrongful  struc¬ 
tures. 

So  let  me  show  you  an  alternative.  Let’s  get  to  the 
demos  right  away.  So  I’ll  show  you  now  an  alternative 
to  hierarchy.  I  call  this  structure  ZigZag,  which  is  a 
trademark.  I  don’t  say  ZigZag  is  a  unique  right 
answer;  it’s  just  completely  different.  The  ZigZag  pro¬ 
ject  now  has  branches  in  Australia,  in  Finland,  and 
now  in  England,  so  it’s  gathering  a  little  momentum 
as  an  interesting  structural  alternative  to  the  world  of 
information  and  data  as  we  know  it. 

1.  A  IMon-Hierarchical  World 


So  now  I’m  going  to  show  you  a  multi-dimen¬ 
sional  computer  world,  except  I’ll  make  it  simple  by 
talking  about  my  family. 

ZigZag  is  just  like  a  spreadsheet  in  a  way,  but  you 
see,  spreadsheets  were  designed  to  fit  on  paper.  As 
soon  as  you  go  to  the  screen,  it  doesn’t  need  to  fit  on 
paper.  But  we  still  have  cells  which  are  connected  up 
and  down  and  sideways.  But  you  see,  we  don’t  have  to 
fit  it  on  paper.  So  every  ZigZag  cell  is  free  to  be  con¬ 
nected  to  whatever  cells  you  like. 

Here  we  see  a  ZigZag  view  of  some  lists  of  people. 
On  the  right-hand  side,  this  is  my  grandfather, 
Theodor  Holm.  He  was  like  a  father  to  me;  he  raised 
me.  And  he  was  the  youngest  of  eleven  children — and 
I’ve  got  them  all  listed  here.  Terese  was  the  oldest; 
Christian;  Caroline;  Gerhard;  Helene;  Cecilie;  Anton; 
Waldemar;  Mathilde;  Danckert;  and  Theodor  Holm. 


Figure  1:  Cursors-on-409 
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Now  on  the  left  we  see  some  of  the  same  people,  and 
we  see  the  rows  are  the  same.  (Notice,  by  the  way,  that 
green  cursor  stays  in  the  middle  of  one  window  and 
the  blue  cursor  stays  in  the  middle  of  the  other.) 

Now  notice  that  I’ve  put  these  two  cursors  right 
now  on  the  same  cell.  Both  cursors  in  both  windows 
are  in  cell  409.  But  the  views  are  different  because 
these  cells  are  not  limited  to  two  dimensions.  Because 
were  not  putting  them  on  paper,  why  should  we 
restrict  our  thinking  to  two  dimensions?  We  have 
many  dimensions  here. 

So  let’s  mark  this  list  of  my  grandfather  and  his 
brothers  and  sisters.  I’m  marking  them  in  red.  And 
you  notice  that  these  marks  also  appear  on  the  left- 
hand  side. 

Let’s  talk  about  these  two  views.  In  each  window, 
we  have  a  dimension  map  in  the  upper  corner.  It 
shows  what  dimensions  we’re  viewing  in  that  win¬ 
dow — in  the  left-hand  window,  we’re  seeing  dimen¬ 
sion  1  horizontally,  dimension  2  vertically.  But  now, 
in  the  right-hand  view,  dimension  1  is  still  horizontal, 
while  vertically  we  see  is  “dimension  children.”  We’ll 
get  around  to  that. 

The  left-hand  window  shows  a  listing  of  28  of  my 
miscellaneous  relatives,  but  you  see,  when  I  marked 
my  grandfather  and  his  brothers  and  sisters  in  the 
right-hand  window,  they’re  were  also  marked  in  the 
left-hand  window  because  they’re  the  same  cells  seen 
in  a  different  view.  So  while  the  rows  are  the  same  in 
both  windows  (since  it’s  dimension  1  in  both),  but 
the  columns  are  different  because  it’s  a  different 
dimension  in  each.  If  a  person  is  listed  in  both  win¬ 
dows,  it’s  in  a  different  order  vertically. 


Figure  2:  Marked  Siblings 


Now  consider  the  left-hand  window.  Notice  that  in 
the  left-hand  window,  with  the  cursor  on  the  left- 
hand  column,  all  the  first  names  in  that  column  are  in 
alphabetical  order,  as  I  go  down.  But  it’s  interesting 
also-still  in  the  left-hand  window — that  if  I  go  to  the 
other  column,  the  last  names  are  *also*  in  alphabeti¬ 
cal  order.  I  didn’t  sort  them  just  now;  I  sorted  them 
months  ago,  when  I  made  this  demo.  What  we  have 
are  two  columns  linked  side  by  side  but  each  in  a  dif¬ 
ferent  order — which  works  in  ZigZag  because  each 
cell’s  connections  are  completely  independent. 

So  multiple  dimensions  gives  us  a  special  flexibil¬ 
ity.  Once  we  leave  paper  behind,  things  change  a  great 
deal. 

Let’s  look  at  what  happens  when  we  view  this  a  lit¬ 
tle  differently  on  the  right.  We  were  looking  horizon¬ 
tally  in  both  windows  at  dimension  1.  But  now  I’m 
going  to  rotate  it  on  the  horizontal  axis,  so  we’re 
going  to  look  on  the  horizontal  at  dimension  “mar¬ 
riage.”  So  we  rotate  through  1,  2,  3...  to  dimension 
marriage. 

Here  in  the  right  window  we  are  showing  connec¬ 
tions  horizontally  along  dimension  marriage,  and  we 
see  that  the  parents  of  these  eleven  children — my 
great-grandparents  in  Norway — were  Karenos  Holm 
and  Cecilie  Holm,  and  their  sons  Gerhard  married 
Fanny  and  Waldemar  married  Ragna,  and  my  grand¬ 
father  Theodor  married  my  grandmother  jean.  (I  left 
out  various  other  marriages  to  keep  the  demo  sim¬ 
ple.) 

If  I  just  move  the  cursor  to  the  right,  we  see  that 
my  grandparents  Theodor  and  lean  had  a  daughter 
Celeste  (my  mother).  Now  I  move  the  cursor  down, 
and  we  see  that  my  mother  married  my  father  Ralph, 
and  moving  the  cursor  again,  there  I  am. 

So  this  is  a  genealogy  program  that  required  no 


Figure  3:  TIMparents 
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Figure  4:  Sverre  Parents 

programming.  I  just  mapped  the  structure  of  mar¬ 
riage  and  children  into  this  data  structure  of  ZigZag. 

Now  why  did  I  do  this?  I  did  this  for  a  lecture  last 
year  at  the  University  of  Oslo.  My  sponsor  was  this 
guy — the  green  cursor — Sverre  Holm  of  the  University 
of  Oslo.  He  said  to  me,  “I  know  we’re  related,  but  I 
don’t  know  how  we’re  related.”  I  said,  “Ah!  For  my 
lecture  I  will  show  you.”  So  watch  carefully.  Right  now 
the  left-hand  cursor  is  on  Sverre,  his  first  name,  but 
let’s  put  the  right-hand  cursor  on  Sverre  in  the  other 
view  which  shows  marriage  and  children.  So  here’s 
cell  467  under  the  right-hand  cursor.  We  see  that 
Sverre  is  the  son  of  Christian  and  Turi. 

Now  if  I  move  up  to  his  father  Christian,  we  see 
that  Christian  is  the  third  child  of  Waldemar  and 
Ragna,  and  Waldemar  is  marked  in  red,  so  we  know 
he’s  one  of  my  grandfather’s  brothers. 

This  is  an  application  of  a  system  which  is 
extremely  simple  but  very  different.  It  allows  us  in 
principle  to  show  all  relationships,  yet  it’s  extremely 
simple  at  its  core,  and  offers  a  default  visualization  of 
everything  you  explore  in  multiple  dimensions.  I 
don’t  say  it  is  THE  right  system  for  information. 
What  I  am  saying  is  that  we  have  been  so  limited  by 


Figure  5:  Christian-N-1 1 


our  traditions  of  the  computer  world  that  we  have 
completely  overlooked  many  different  possibilities 
beyond  what  we  now  have. 

(You  can  download  this  software  at  http://www. 
gzigzag.  org,  but  there  are  a  number  of  other  ZigZag 
sites  now  as  well.) 

This  is  a  powerful  and  very  simple  way  of  repre¬ 
senting  a  very  large  amount  of  information,  which 
doesn’t  run  out  of  space.  That’s  a  nice  part  of  ZigZag. 
In  ordinary  computer  applications,  you  run  out  of 
space  all  the  time  because  you  only  allowed  a  certain 
amount  of  room.  That’s  what’s  wrong  with  databases. 
When  you  set  up  a  database  you  must  plan,  for  all 
future  time,  what  it  is  that  you’ll  keep  track  of.  And 
this  is  extremely  silly  because  you  don’t  know  what 
you’ll  want  to  know  in  the  future.  And  the  nice  thing 
about  ZigZag  is  that  since  you  have  as  many  dimen¬ 
sions  as  you  want,  and  you  can  always  put  new  items 
in;  you  never  run  out  of  space;  you  never  hit  the  wall. 

That  is  one  demonstration.  Let’s  talk  about  anoth¬ 
er  problem:  the  imitation  of  paper.  Now  when  the 
Macintosh  came  out,  it  was  indeed  a  revolution 
because  it  brought  to  the  public  the  new  interfaces  for 
computers  that  they’d  been  working  on  at  Xerox 
PARC,  where  they’d  been  imitating  paper  on  screens. 
And  that’s  what  the  Macintosh  did;  that  was  the  revo¬ 
lution — “WYSIWYG,”  standing  for  “What  You  See  Is 
What  You  Get  (when  you  print  it  out)” — the  imita¬ 
tion  of  paper  on  screens.  It  was  good,  for  a  while. 

But  since  that  time,  1984,  the  computer  field  has 
concentrated  on  imitating  paper.  To  me  this  is  the  sil¬ 
liest  thing  in  the  world.  It’s  like  tearing  the  wings  off  a 
747  and  driving  it  on  the  highway  as  a  bus.  You  lose 
so  many  additional  capabilities — lost  in  this  quagmire 
of  imitating  marks  on  paper.  Why  did  they  do  it  at 
Xerox?  Because  Xerox  was  a  paper-walloping  com¬ 
pany. 

But  you  see,  we  are  restricted  by  that.  We  can  do 
anything  on  the  computer  screen.  Why  stop  at  two 
dimensions  and  why  imitate  paper? 

Worse,  the  imitations  of  paper  are  all  incompatible 
and  all  inconsistent.  You  have  imitations  of  paper  that 
imitate  typography  (“word  processing”).  You  have 
imitations  of  ways  to  make  marks  on  paper  by  hand 
(paint  programs).  You  have  imitations  of  paper  that 
show  connected  cells  on  paper  called  spreadsheets. 
You  have  imitations  of  paper  that  mimic  drawings  on 
paper  like  MacDraw.  You  have  imitations  of  paper 
that  manipulate  layers  of  marks  (like  the  layers  of 
PhotoShop).  You  have  imitations  of  paper  that  mimic 
piles  of  paper,  like  Paperport.  You  have  imitations  of 
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paper  that  record  sequences  of  marks  on  paper,  like 
Crosspad.  None  of  these  imitations  of  paper  are  com¬ 
patible.  So  each  imitation  of  paper  has  some  of  the 
features  of  paper  and  none  of  the  convenience  of 
paper.  I  believe  that  the  imitation  of  paper  on  com¬ 
puters  is  a  total  disaster  which  has  completely 
engulfed  the  human  race. 

But  what  is  the  alternative?  The  alternative,  as  with 
ZigZag,  is  to  try  to  represent  the  structure  of  the 
information  which  the  paper  was  trying  to  represent 
in  the  first  place. 

Now,  paper  has  only  been  with  us  for  2,000  years. 
It  was  introduced  at  the  court  of  the  Chinese  emperor 
in  about  the  year  0.  So  we’ve  had  2,000  years  of  prac¬ 
tice  in  reducing,  compressing,  conventionalizing,  sim¬ 
plifying,  and  disconnecting  information,  so  that  it  fits 
inside  these  four- walled  prisons  of  paper.  But,  you  see, 
with  data  structures  being  completely  flexible  and 
fluid,  we  could  connect  the  information  any  way  at  all. 

So  the  FUNDAMENTAL  QUESTION  is— what 
connections  to  represent,  and  how? 

Now  let  me  show  you  my  original  proposal  for  the 
way  hypertext  should  be  connected.  Here  are  some 
pictures  from  1972. 

I  published  these  pictures  in  1972  as  a  simulation 
of  how  information  should  connect  on  computer 
screens.  You  should  be  able  to  see  how  the  contents  of 
one  window  connect  to  the  contents  of  another  win- 


Figure  6,  7:  Transpointing  Windows 


dow,  and  you  should  be  able  to  scroll  those  connec¬ 
tions.  And  you  know  what?  They  said  I  didn’t  under¬ 
stand  computers  because  I  proposed  such  a  thing. 
Well,  excuse  me! 

To  show  that  it’s  possible,  let  us  look  at  a  product  I 
hope  to  have  on  the  market  shortly  called  Cosmic- 
Book.1 

As  an  example  of  this  kind  of  hypertext,  let’s  com¬ 
pare  two  Microsoft  licenses,  okay?  So  here  are  the  two 
Microsoft  licenses  for  Internet  Explorer  and  Visual 
Basic.  So  here  are  two  windows — the  Internet 
Explorer  license,  and  the  Visual  Basic  license.  And 
we’ve  connected  them  to  a  little  commentary. 

Notice  the  actual  lines  on  the  screen  connecting 
the  contents  of  one  window  with  the  contents  of 
another. 

The  contracts  are  rather  amusing.  Here’s  a  section 
forbidding  reverse  engineering  and  disassembly  of 
this  software.  And  here’s  a  denunciation  of  Java, 
where  they  say  that  Java  is  an  unreliable  technology 
that  must  not  be  used. 

This  is  how  a  hypertext  should  look  on  the  screen. 
You  should  be  able  to  see  the  connections  between  the 
content.  Why  doesn’t  the  Web  work  this  way?  Because 
the  hypertext  developers  left  it  out.  I  spoke  at  Xerox 
Park  either  in  1974  or  1975  about  the  necessity  for 
these  lines;  but  the  fact  that  those  guys  decided  to 
leave  it  out  is  based  upon  political  factors  within  the 
computer  community  as  we  know  it — not  about 
“technology.” 

Now  it’s  it’s  time  for  the  world  to  get  back  to  the 
real  structure  of  the  information,  and  presenting  what 
people  really  need  to  see.  This  is  one  way  that  hyper¬ 
text  should  look  on  the  screen,  I  believe. 
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But  now,  what  should  be  the  ^structure*  of  hyper¬ 
text?  This  is  the  real  issue,  because  now  we’re  in  a 
quagmire  about  rights  and  about  version  manage¬ 
ment  and  about  all  the  issues  that  the  World  Wide 
Web  has  brought  us. 

The  World  Wide  Web  is  a  fundamentally  broken 
model  of  hypertext.  Hypertext  links  should  go  in  both 
directions.  You  should  be  able  to  see  the  links  from 
both  sides  of  the  link;  you  should  be  able  to  put  mil¬ 
lions  of  links  on  a  page,  and  millions  of  people  should 
be  able  to  comment  on  a  given  page. 

But  they  broke  this  when  they  created  the  Web 
structure.  The  simple  structure  of  HTML  is  totally 
wrong  in  three  ways:  it’s  embedded;  it’s  hierarchical; 
and  it  imitates  paper.  So  what  is  the  alternative? 

What  we  need  to  do  is  go  to  another  system,  which 
I’ve  been  proposing  for  many  years,  the  Xanadu 
model.  I  don’t  have  a  demo  here,  but  it’s  a  very  simple 
model. 

Let’s  say  we  have  a  big  pool  of  content,  the  pub¬ 
lished  content  on  the  network.  Now  we’re  going  to 
have  a  new  form  of  document:  the  document  is  to  be 
distributed  as  a  list  of  pieces  of  that  content — just  a 
list  of  what  the  pieces  are  and  where  to  get  them. 

Then  the  browser — or  some  descendant  of  what 
we  now  call  the  browser — sends  for  those  pieces.  So 
anybody  can  make  a  content  list  to  this  pool  of  con¬ 
tents;  the  links  themselves  are  elements  inside  this 
pool  of  contents. 

This  is  the  Xanadu  model,  which  we’ve  been 
working  on  for  a  long  time,  and  which  we’re  now 
sending  out  to  the  Web.  It’s  taken  quite  a  while  to  fig- 
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ure  out  everything  that  had  to  be  done  because  the 
Web  is  such  a  mess.  But  the  point  is,  what  we  now  call 
the  browser  sends  for  the  pieces  and  we  need,  first  of 
all,  permission. 

A  principal  issue  is  permission  for  re-use  of  the 
content,  and  we  have  a  permission  doctrine — 
transcopyright — which  basically  is  the  missing  legal 
part.  Transcopyright  is  a  form  of  permission,  where 
the  rightsholder  says  at  the  beginning,  “This  content 
may  be  used  in  any  new  context  if  it  is  distributed  in 
the  form  of  a  document  list,  so  that  the  contents  come 
from  my  server.”  This  improves  the  situation:  the 
rightsholder  controls  the  content;  and  the  content  can 
be  sold  in  small  portions,  because  now  micro  pay¬ 
ments  can  be  added  as  a  gateway  to  the  delivery  of  the 
content.  It  can  be  set  up  so  that  each  person  sending 
for  the  content  pays  for  the  part  that  is  sent  for.  This  is 
a  totally  fair  arrangement  that  gives  people  new  pow¬ 
ers.  The  downloader  has  bought  the  piece  and  can 
keep  it,  and  can  re-use  it  in  some  other  document — 
providing  that  the  quotation  is  done  the  same  way,  as 
permitted  by  the  transcopyright  license. 

That’s  what  I’m  working  on  now.  The  technicali¬ 
ties  of  putting  this  together  as  a  clean  system  which 
we  hope  to  develop  at  Keio  University  including  por¬ 
tion  servers,  which  now  work  with  certain  existing 
commands  such  as  Range  and  HTTP  and  a  fragment 
in  HML. 

I’m  defining  a  file  type  tentatively  called  XVF,  or 
Xanadu  Virtual  Format,  which  will  specify  the 
method  of  sending  for  the  portions  and  how  to  put 
them  together;  a  browser  plug-m  to  send  for  the  por¬ 
tions  and  a  Deep  Cache  to  keep  track  of  what  you 
already  own.  This  is  a  simple  model,  but  it’s  the  oppo¬ 
site  of  what  is  currently  discussed.  You  see,  the  World 
Wide  Web  was  created  not  by  Tim  Berners-Lee  (who 
created  the  initial  notion  of  clicking  on  a  simple 
page).  The  World  Wide  Web  as  we  now  know  it  was 
really  created  by  Mark  Andreessen,  whose  Mosaic  and 
Netscape  browsers  defined  a  lot  of  special  effects  to  be 
jammed  in,  rather  than  dealing  with  the  real  issues. 

So  I’m  just  saying:  Let’s  be  sensible  and  start  pay¬ 
ing  attention  to  content  rather  than  decoration;  pay¬ 
ing  attention  to  clarity  for  the  human  mind;  and 
paying  attention  to  the  management  of  rights  and 
changing  versions  rather  than  to  superficial  presenta¬ 
tion. 

Notes 

1  The  CosmicBook  reader  is  now  available  free  on  the  Internet, 
at  xanadu. com/Cosbk. 
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